Loss of chromosome 13 in cultured human vascular endothelial cells.
In the vascular endothelium of human beings, telomere length is negatively related while the frequency of aneuploidy is positively related to donor age. Both in culture and in vivo the frequency of aneuploidy increases as telomere length is shortened. In this study we explored the relation between telomere length and aneuploidy in cultured human umbilical vein endothelial cells (HUVEC) by: (a) karyotype analysis and fluorescent in situ hybridization (FISH), (b) measurement of the terminal restriction fragments (TRF), and (c) assessment of replicative senescence by the expression of beta-galactosidase. Of 8 HUVEC strains, 7 cell strains lost chromosome 13, as shown by metaphase analysis and FISH of interphase cells. Five strains gained chromosome 11. In addition, five HUVEC strains became hypotetraploid shortly after the loss of chromosome 13. The loss of chromosome 13 was observed as early as PD 20, when mean TRF length was greater than 9 kb and the percentage of cells positive for beta-galactosidase was relatively low. The almost uniform loss of chromosome 13 suggests that this unique type of aneuploidy of HUVEC is the result of a progressive expression of clones with survival advantage.